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Abstract of JP2002074861 

PROBLEM TO BE SOLVED: To establish a method for 
ensuring processing of error correction in a device for 
reproducing digital data such as DVD, even when many 
errors are included in digital data to reproduce or data are 
partially missing, and to improve reliability of reproduced 
data. 

SOLUTION: After performing the error correction processing 
of an error correcting code composing a product code with a 
device for reproducing digital data, demodulated data 
excellent in reliability are obtained by performing syndrome 
arithmetic processing again in a syndrome arithmetic circuit 
composed only for error detection, and then detecting an 
error from an obtained syndrome. 
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±^m 0 iTiE#s*t±fBis?^ ^ (c^^-r ^ 13 0 * fc« 

±IB -> > K D - A ©MAi ^ ^ 0 tlfc ±fBm 1 CD 

^ 0 ITIE^f ^©IS t ±IBI3 D «ll±S#S*t±|B^ D #m?? 

v^±tBa??^(x^$ns^t3*^^m$ti/t±iB^t3«^m 

[if*:s5] m^mi0y'^i^i$'jvy'~^m^mm.iz 
MtB^ 0 mEIHIss*^9^tB«^^^^c^t- -5^ 0 ^tii 

ITiE^ff o fc^tCSJIBmiSlliljiSiHJfBI? 0 ITiElsIgSt « 

MtB^ 0 iTiE [ass -r^ift e, n ^ tsiHil i ©^ o stie??^ 

WiEI»^-^{c:-^Stl-i)MIB->> KD— A©ffl;5^f,^Ddi 

^m^nfemfiB^ 1 ©^|^lTiE^?^©sc{rJlSl:T^^i2^ 

0 ITiEllIgS;0^SSS5ffBiBtg[iISS{cgA e> nx S |^ U flj 

^mnn\zM-r^mo^m^rzi,mm=&nz> z:t^<^m 

^•s-x-r 'Ji')Vy'-^m\z'm i ©^0iiiE??-§-©t5dMc: 
±IB A;^ $ n^T^- iS^ *«iit- S <i: ±IB^ia$ nfc 
* 75: «iTiEt-^ M 0 ITiElHlK t ±gSIB1t IHIK*^ S ±iB7^ 

-iJ'S-^^m LT±fB7"-^ D i&Mtfi-r-s 

±IB^ 0 ITIE 0 jfS^mBW?? ^ f -5 13 D «^ UJ * 
IliE^ff o fc^(c±tB^ D ^tBIlI?§*t±iBI3 D «im^^ 

±.mmnmz^^ti^m<ot,m\i!,-^titz ±.mm o «^ai^ 

^Sr^fiE-r^T^^ >^i5'>'UT^-iS'^J©SC{CJ«:i;T±fB^D 
ITiElHlgSTjtSSifBtBitlHlSS (CS A 6 tlT Li ^ ±fBa[^f 



«ITiEf * ^ 0 ITiElEigS i: ±ffiieii;lHl!S*^ ^ ±135^ 
I? t) ^fetillelSS t ±t2«P(Hl!S t ±15^ 0 ITiElHjgS t ±13 

±13^ 0 iTiEiHiss*«±i3a^^{c^-r 0 Mm* fc« 

ITIEiff o fc^{C±|3«illHlfS<!:±fB^ 0 iTiElHl8S«-h 

r±fBlHl?S«±t3^DtTIEI3SST*ii6e,n^±tEmi<Z) 
^ 0 ITIE^^(C*f-r S V > h* P- A*?ltf^ 
±t3«^^<C^*n^±f3->>h*P-A®tt*^e.^0*i 20 
«itBSnfc±l3m 1 cO^»3IIIE^^O»<!:±l3SO«im 

tHi?s*i±t3isoMa?g=^*«B£f ^T^-r 'j'^)\''T-^m 
^ nx ^ 1^ u ±i3a^^ jc^^-r ^ IS 0 «^ m * « 

So 

[0 0 0 1] 30 

^. 

[0 0 0 2] 

AVr]>'N.-j 3D:^-a. pp. 56-71 (1990) {Cf3«C0t) 
Ot>Tl3®^nTti^. 40 

[0 0 0 3] i^^icD^wffiad^igsnTVi-ST^-f 

v':5' JP5='-^'Srt3S-r •5)^5^1' 7 tbT, CD (Compac 
t Disk) «*<)8l&(0x-^^* (4. TGAW V) 

1±. pp. 116- 124 (1998) JcEiKODfcO*^**^. 
[0 0 0 4] DVOCt"— i5'^gBt3(/iT0S:fflliTUi?3 

[0 0 0 5] DVDT(i> CDiR^g, ]giggfcf-y h*''?, 
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[0 0 0 6] y^—s^mim^n^byvi^mma^mmf^ 

h ®*S203 ib, Ctie.'J-K-< >^«20 1 <t U - h* 7 

JK202rt{c^ai-r^#)a-fei7^'^' 03) *i5ssge<)t;r 

'^S-fei^^'^rTFUXO 3 0 0 0 0 h (Hex : 1 6jt 

m) ill.. 't<DSimmizi-r-=>mmt^±.i^iS'^n7tii^i 

[0 0 0 7] y'>C::f.i7±<DmmmmQQ-x;<Dh^yi7X 
T "T^-^'-fei'^'" 305. "tim±^^" 307, -^-bT 

[0 0 0 8] ':yi^)Vy^-:$'(Dmnmm^^mxit. 4 

m hCD I D (Identification Data : m&i^—:S') 301 
C2m hffl I ED (ID Error Detection code) tfiH 

m^nxe/^^ h<D (id+ied) 302*«jgBE$n. z. 

n^6 /"C-r hoc P R_MA I (Copyright Management 
Information) i:#^{C2 0 4 8 A'-f h<Dy^^ y'r—i'lZ 
#tnbT5'-^3032rJgp£b. C ©T^-^-SOSfC^-f 
— ^'ir^tf-Se A-f h«EDC (Error Detection Cod 

e : ^tj^mnny <&#apbT2 o e 4 aw hcD5^-5' 

•fei7^304SrJ^^b. ;i<D5^— 3'-fei'5'304T®;<-f 

[0 0 0 9] 04 (a) . (b) «ID301*, mm 
(c) tt5*-^'-fei?5'305©«iJ«S:-€-n-?n^-rfe©T 

[0 0 10] ID301«, 04 (b) fc:^fJ;5fc. 0 
4 (a) l,Z7r:-rm^(Dl/U h<D-1zf^mm (Data Fie 
Id Information) 401i:3;\'-r h©-fei7^## (Data Fi 
eldNumber) mtTb^^m^^tlX^'^^, ZL(D±.i/ ^^^"^ 
mffi. 0 2Titt?gbfc7^-^'®«2O2{CJi^ffi5iJ$n-5 

®«202 (0 2) T'©i^S-fei/^'(C^0iB?'J)li(cWOS 
T^nfcO 3 0 0 0 0 h*^e.56**7Hl'7.®jlb»# 

[0 0 1 1 ] 04 (c) tt. 7'-^-tri7^305T*O. 
5tlCj$^fcJ;-5{c:. 2 0 4 8 AW h (=16 OA-f h + 
1 7 2 X 1 0 A'f h+1 6 8A*-f V) (n^-(>'T—S'<0 
9cmz. 4A--f hcD I D30K 2 A'-f I E DRt/6 
A'-f h®CPR_MA I iS^^ts.^ 1 2A*'f hWT^— ^ 
*I«{C4AW hOEDC (^O^iaiiRF^) *i^n^ 

tlfc2 0 6 4 AW h(Dx-^'?'JTa&-g). 
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[0 0 12] dc^D^^-^-fe^^SOS^ 1 7 2 A*-r hx 1 
•ti7^305$-fifcifc 1 7 2 AW hxi 9 2ffm^<Dy'- 

S (2 0 8. 1 9 2. 1 7) tfSi^^olZl e/U h<D 

^\ZZ,(DP om:fymm^tlXU^ 2 0 8ff (=192 
ft+1 6ff) (^^-^^(T^^ffc^T'-^^J (EI5T^^ 
f^) 7!?^*RS (18 2, 17 2, 11) tfSi^J:o\Z. 1 
0/U h(O^0tJJEn^y^V^4 (rt??^:PI)501 
^Jn^T, ECC (Error Correction Code) x>zi- 
'T>(yif (03) bfcl 8 2A^ NX 2 0 8fr05^-^ 
ypV^^ff^. -(DJ;^{CRS (2 0 8, 19 2, 1 
7) XRS (182, 172, 11) <D«f^^<i:;5:o T 
S :7— d7 y D ^ 503Sr E C C r^D <t 3 o 
[0 0 13]?:?:^, ^COECC:/P^>^503{C^V^T, 

[0 0 14] ;i(7)J;*5;^cJ:«^OECCy^^P:^503rc:fe 
V^T, 1 6ffCOPO?^^^lfTT"^&T'-3^-fe^^305 

tc#^3At;-<>^— ij— y^ffv^ (ia3) , 0 6{::^'r 

Tl 3fTX 1 8 2/W hcJ^-fe^^^^gfiK (IP%, 1 2ff(^ 

^P in^) <h$nT:feO, :iCD 1 3ffCOiri57 37;^t0 3 
T= <D SB^-fe ^ ^ 307 <h Pf n -5 *>(D ^ ^ o 
[0 0 15] fBS-fc::5^^307{c:, *aiiJ65tC3 2 \d:y ho:> 
SYNCIJ-K ([g^«^) 3&^#ftI$n;S:*te,8/l 6 

[0 0 16] miitsyi 6^p$nAci2®-ir^^308 

P^Ttil 6b-^y h) ^l7^-^i:LT, 1825=^-^ 
A^^^&'oTt.^^o ^fc8/l 6^mcDSfT«l 4 5 6 

X 2 = 2 9 1 2 ti^v N?^?^^;^cCoTl.i^o 

[0 0 17] ^m±:^^mT\t. ^fffttc r^cD^^ 

(1#B) CD5r-i$^ (±$E<D^o{Z. 8/16^iBHtfT 
tllAWh, 8/1 e^lB^Ttil 6h-^;; h) (Z)hJJ <h 

r9 2#g(7)'?-:$'CDftuJ (t:(C^n-€-'n3 2 f^y h<7)S 
YNCn- H701;^?^*ftJ0$tlTl.^'5o S YNC:3-K701 
Ti6S^3 2+1456 = 1488 t:»y hcOt*^;/ h^J 
^, e^T, S YNC:7U~AchVi3o t¥-^T, 8/16 
^P$n7^%a-ti^37 308fi, 1 3ff X 2 S YNC:7 1^ 
— A:d^f,«^$n;fe3 8 6 8 8 t:-/ hcDh'^y h^iX$> 

[0 0 18] 1 tiair^^308tCffllie>n'5S YNCri 
YO-S Y7CD8aST»0, ^frlZ^^ 
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nS2 0©SYNCzi - K701O«a*-^t)-&«^®afllJ 

*^Sft^$nSo S YOtt#)S-lr^'^308cDMlff(D5fe 
Ig(CO,?^ffll,»6n. rnfCj;»3, tlS-fei7 5'308®5fesR 
<D^9iifiT^^J:olzLXl-i^o SY1~SY4 
Hm2ff~mi 3ffW5tsllC)lltCjiO)iUTffltriSn, 
S Y5«miff~^5ff0 9 2#g (8/161giBW(D 
92^^ hg) cOt"— ^WtJlC. SY6«^6fT~^9 

n<D9 2»noi'f-i'<Dm\z. sY7«^iofif~^i 

T S YN C 3- K701®ffl;!^^fc-&*Wj:-5 ;i tJC^ 
■5. 

[0 0 19] a±WJ:3;S:«IiJ»CtieoT#JnSnifcSY 

N c a - H 70 1 (Diag«^T«#ia-t ^ ^aosTi^ i; tTS 

S^**bTVsS. 5*-^«S«2027?«, SfeSWECC:?' 
a .>'<>cD5fe§H®i^a-fe5'^'308T I D301TO[)-fei7^||^ 
JiU Oh (1 &miSL : 1 OiilSTl 6) TttO^tl-SO 
3 0 0 0 0hTa&0, #ECCr^D<;/i7*ti efflO'feS 
■fei7^308;!)»e75:«fe®T?»-5*^e, #ECC:fD>yi7 
CO5fesl09i^a-bi'^308CD-fe5'^#^dn OhTfrJO^ 

[0 0 2 0] ;*:{3::®DVD®^^^g{cot,iTiaigf 

-So 

so [0 0 2 1] DVD0S*i^HT«, £A±OJ;5lcaii 

[0 0 2 21 08{CDVD«^SgO9-^JS:^-r. 
[0 0 2 3] C:©ia{c::tet,iT. SOlttDVD, 802«hr-;; 
i^Ty^. 803ta7^^'Xi'S:|lie$-B-^Xtf>K;W^— 

5ttD V D 80 1 0 S?* m 3 nfe 7 :h n ^S*^^® 

0 1'>^;i', 806«SYNCzi-K701*«imL;^j:*i6> 8 
/I 6^m-^nfty'—$'^ 1 6 tf-v h*^€) 8 }zy Mc« 
R^T-S^PIUSS. 808{4DVD801die.Si;^tH$nfc5^— 
^(C-^Stl-SX^- — ^ECCyD-yi7503©^fi:TP I 

[0 0 2 4] dC0^DfTiElHlgSO«fie{COtiTEI9$ffl 
[0 0 2 5] ECC:7D5;i7503*fl|figf-5P m^. 

p o fc^f -5 ^ D sTiEMs«i^ cffla:?^ feTfr^ * 
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^m^tU-DT^^^o *fcPOITiE-Ctt. PUTiET© 
ife**^ ^x.y- ©(ft e*!|t;e LTfT 5 tH5felIiE*t pj^ t 
Ui>tzsb. CWl^OITIEIelSSttP IITIE«i^m*«'S-r 

iE^{C, ;i©U'>'XiS'tC#l=$nfcP IITiEWijeft^TC 
P IITiE5!iaT;U;f'JXA^01 I \ZP OiJJEmm7J\^ 

d^. as^euic^^-rsx^-icijsuTPotN^iTiE^ff 

ffl V» T d ©S ft JC O H TiS -5. 
[0 0 2 6] 0 8Olttl^fcM<3> 809«S YNCTOlt I 

;^te)ECC:/D<>i7503(DJgS;-fRAM810JC^S^b, ^ 
0 IIiE[HlgS808©S* IC JJC T R A M810JC*&*fi 1^ n& E 
CC:/D-i;i'J^iC-r5'-3'*S^*^mL. ^ O ITiE|Hl8S80 20 
8©il*ICt£; C T R A M8 10±«X 7 -7^- a' ^S'lE L < 
IE-r-5RAM$!lfflI[HlSS, 810«RAM810>6^^^OtTiE$ 

-5i§o*«im-r -&^D*imiHi8s, 8i2«^Oi^mi38S8ii 

*^^Ui;^^Enfe7'-^*RAM815fc»iN^b, 'f>^'- 
7 31 — ;^ 8 1 3 ^ O g * I C C T R A M 8 1 5 (D 7^ — ^' tiS 

[0 0 2 7] DVDS^SB«^t3rriEiaSS808«. D 

i'd^ss^^^msnfcT^— 5'ic-&*n-5x?— s-p 

1 6fi*-e<DX7-IIIE*J^«g<i:;&:S. 

[0 0 2 8] DVD(Dj;3^JgttOX'<Xi7-ett> 5^- 

aS^UfcX^- (A*-XhX5-) . OSDPm 
^a5>l£y:<h-SfeLfcX5'-i:;S.5fcii6> SMbfeSIScD 

PI ^^^T5^-^7Ji:^j?■r^<i:^iofc«tf^fc56^-r^. 

[0 0 2 9] 5fet*tffc»ISCtt, 
U L T W jt* C CD Sr iHliKt" 5 088 
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[0 0 3 0] *fcK#WS^ri-C«> ^D3TiE"I^g;^£A*- 

*«i!>;^ti^orriE (DVDTWPOITiE) "CS:*:!?!: (p 
OITiETCDl 6<@) CDiTiE^m*ITIE-CfTf>lHl8StC>tt 
b, ?5^±©X^— S:M<73jt^$r^oTfif5 ^ItT 1 0 

0 %±i;Tb$e)^iTiE4BiS<fcie>tc, 01 o-^si 1 

0:)J:ofS.1SmfiTJl'=t^)XAT\tti<. X7— fifi** 

[^-«ECC:/D<vi'|cJ*L, »0jlgL^r)STiE5aS* 
[0 0 3 1] 

[5fi!?^di^Sib<i;5i:-r-5^S] D VD;5:i:©5'^' v^' 
il^ W ^ ^ L T I i -5 « ^ * V i T fe ^ 0 IT IE S >S: « ^ 0 

Sfc8e){CPOfTiET«> P IITiEP#(c^<X7-*««ltli 

$nfc&g*x5-fi:g<tm^L, x5-©M<75i!*-Sr:* 
i)6T, x^-|TiEI^$r5l«-r^?H*IIiEASfTt)tl-2>*i> 

m^nmtmz^^^ft^o\z3^'^-<Di<LmiiEV< ts^ 
[0 0 3 2] zLcomfjiEo)^^mm\z-D},^xm 1 2^m 

[0 0 3 3] lai 2tC*3t.iT, (A) tt^OITiEttrCDE 

cc::^D-y^tc-&sn-5x^— <&^LT*30, ii<mo 

IriTVi^. (B) X5-Sr-^tfECC:rD-vi' 

(A) *tP riTiE^nfc^fC:^oTVi^X^-(D*^}a* 
^UTViS, (B) «P I3TiE-enffB*^e. (n 

+ 15) ff BlcAHtT5fi^®;^^x5-7!)ip m^Jc 
■g-^tlTVi-SCii^^fflb. dCDEr^CDP I 

ff eOP I ^#(C»L/T«, 2<H®X7-*«-&*nTVi 

^<i:^«itBL> ^:ne><DP I^^■^t^^7?x^-$:-&^-^ 

V>^Vi<^*^0P I??^<!:PI«l(c:. ^OiTiElHllST "IT 
iET#fcfcJ?)> C®P m^tr«X7-^L" i:*»J»fU 

5 r i:^ac*LTI.i^, (C) it. P I ITiE^CDX^ — 
i-^tSECCZfa-yi' (B) d^POITiESnfc^fC^o 
TV>SX7-«ttjJi**LTI/»-5. (C)ttPIgTiET 
nffSA^e. (n+15) ff aiC^HtTW^^)-. I^O&gJ}^ 
-O^'^^ttfefc*, C:CDEP4S:X5-©^2B<i:LTP 
0«^8TiES:fT-pfcfc». SIISJC«P I fTIEft, mffe 
lCfcX^-*s-^$nTV^fePO??-^{C?tLT. ^ITIE^r 



9 

[0 0 3 4] ^mmAm^L^o fr^mm\t'7''< 

•t^^tnEt:it^<Dt^r)STiE!simmm^^^-riz. mm 
fc. f)^-ommiz^m-r^zi:-c$>^o 

[0 0 3 5] 

^iiit}r^mizmir)$jiEiBi^tm\LLrci^>\ia-Am. 
^^^Tmizm-<rcmmj^^m^r^ c: t^tniflgt^-s. 

[0 0 3 6] 

[0 0 3 7] *:%Bjo^i^^j-c.^^^^gjjEgj 

ssisfisibfcp I i^>\^a~Amn^^^ititimizmr 

[0 0 3 8] ;r(D0(C*3t,^T, 08 tiH|^C801«DV 
D, 802«fcf<>^y-y7'. 803(SXtf>H;l^^r-iS'. 804 
jK, 805«iJ-K5^^>:^;P, SOettimiHlgS, 80 
7«RAMS!lfflIlPlK, SOSttKOtllElHlK. 809HRA 
M. m\ty'7.!7vy:f)Vmm. 811«^t)^tB0|?S. 81 
2VS.mt)m^. 815«RAM. m\t-^>-S' — yaL~X. 8 
HfiV-rn^-Sr^LT^teO. 101tS*^WT^»3rriE(5l 

[0 0.3 9] DVD10l!5^&^^».tb$nfex-^«> « 
aafi!lS^aPlHlBS806TfTfcnfc^, RAM809(C»$iA 
^DITIElHFgS808IC*3t.iT, P I ITiE. POgllE 

(DmmiiEmmi)mf:>ti^. z(nm<ofiiEmmi)mT\. 

enxii^ R AM809*^ e. E C C :/n <y i?503*fi:-p*X 
jfl M fC ttS ;tf *t fir t5 n -5 J6 [ C R A M 8 1 5 ^ i& $ tl -5 , 

[0 0 4 0] z.<oi»mmz. p I '>>h'D-AS5fftt, 

Xi'^>y;i.M31. ^OMtilSISt<t|n|Bt(C01 3 (B) 

[0 04 1] COt^OP I ->>KD-ASSCl5IgScDi!) 

[0 0 4 2] RAM80975^e.RAM$l|plHlS§807<Sr^bT 
P mff[HlSS101fCA;'j$tlSx-^«Sl 3 (A) 05 
m^1}^^1S.i>lr3&,^<r>S I (mSi^n, O^m, n 

^9) ^nmm%mzw\mzKt}^ti^. isi^iHi 
iVXy^-^L—i^nmzxfs^n. cicd(5issp«9-c^->>|<o 

-AS i 0#h--7 h^lia?n (OR) Ufcig^R 1 5^ 
^^fC^R i 5r^31fn (OR) LT^^a^rW^^^ 

tu. m^^^^m^tl,x■^'1u>mf3.E\zi^ti-r s 
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•5. 

[0 0 4 3];it43. DVD®«^{C«. i(DSi«g[[5i 
SS130lwlStt#/h-ei, OTfeO. KSoSig^ 

ITIETiieciofcE C CfUy i7 503(C*H-S^|TiE#m 
«S^*1 OlfftAi (t¥5|5CDS|^cr) (2~8) "t-r-S) © 

[0 0 4 4] *feP I -»Kn-AJ»aSl5lgSl01'v®A 

7^- ^ CO ^'c if^ tt ^ ^ f3 «l tB (Hi gS 8 1 2 'v. A ;'j 7^ - ^ 
• Tfc*^«T. P I ->>h*o-AjSmiHlSS10n?A;'77' 

[0 0 4 5] 01 4{c01<i:«S^j:^->X5^A«fi!c(OD 
[0 0 4 6] 01 t01 4 0->X7^A{C*3tt-5ffia^^ 

TaW(c:j£:i;T2'S)JciJ-ttTV>fcRAM809, 815* 1 O 

ORAM809(CLTVi^;;^T*;5, :i(Dtztb. -f 
r7x-X*^e.3jxX Kf::x-^Srfciit- •5SiFfo5^-i$'lc-^ 

STiEjaS <h [Hl^tC R AM809*^ e, ^ ODgg^m 

rcm> RAM809*^e.^t3«imi5IgS810{CA;^$tl-55^- 
:S'«-P I ->>S-a-AiSli¥ia»10l®A;^7tf ■srt-c 
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